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1 Introduction
1.1 Project Background

Libby is a community in northwestern Montana that is located 7 miles southwest of a
vermiculite mine that operated from the 1920s until 1990. The mine began limited operations in
the 1920s and was operated on a larger scale by the W.R. Grace Company (Grace) from
approximately 1963 to 1990. Vermiculite from the mine contains a form of asbestos referred to
as Libby amphibole (LA). This site is of potential concern to the U.S. Environmental Protection
Agency (EPA) primarily because historic mining, milling, and processing of vermiculite at the
site are known to have caused releases of LA to the environment, and inhalation exposure to
asbestos is known to increase the risk of cancer and non-cancer effects in humans (Agency for
Toxic Substances and Disease Registry [ATSDR] 2001).

Epidemiological studies revealed that workers at the mine had an increased risk of developing
asbestos-related lung disease (McDonald et al. 1986, 2004; Amandus and Wheeler 1987;
Amandus et al. 1987; Whitehouse 2004; Sullivan 2007). Additionally, radiographic abnormalities
were observed in 17.8 percent (%) of the general population of Libby including former workers,
family members of workers, and individuals with no specific pathway of exposure (Peipins et
al. 2003; Whitehouse et al. 2008; Antao et al. 2012; Larson et al. 2010, 2012a, 2012b). Although the
mine has ceased operations, historic or continuing releases of LA from mine-related materials
could be serving as a source of ongoing exposure and risk to current and future residents and
workers in the area. Based primarily on these concerns, the EPA listed the Libby Asbestos
Superfund Site (Site) on the National Priorities List in October 2002.

Given the size and complexity of the Site, the EPA divided the site into eight operable units
(OUs). Operable Unit 3 (OU3) includes the property in and around the former vermiculite mine
and the geographic area surrounding the mine that has been impacted by releases and
subsequent migration of hazardous substances and/or pollutants or contaminants from the
mine (see Figure 1-1).

Kootenai Development Corporation (KDC), a subsidiary of W.R. Grace & Co., owns the mine
and land surrounding the mine. The EPA has entered into an Administrative Order on Consent
(AOC) with Respondents W.R. Grace & Co.-Conn. and KDC. The designated Project
Coordinator for Respondents W.R. Grace & Co.-Conn. and KDC is Remedium Group, Inc.
Under the terms of the AOC, Respondents W.R. Grace & Co. - Conn. and KDC are performing a
remedial investigation (RI) in OU3, under EPA oversight, in order to characterize the nature
and extent of environmental contamination and to collect data to allow the EPA to evaluate
risks to humans and ecological receptors from mining-related contaminants in the environment.
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1.2 Overview of OU3 Sampling Activities

Sampling in support of the OU3 Rl is being performed in several phases. Sampling and analysis
activities performed as part of each phase are conducted in accordance with phase-specific
sampling and analysis plans (SAPs) and quality assurance project plans (QAPPs).

Phase I of the RI was performed in the fall of 2007 in accordance with the Phase I Sampling and
Analysis Plan for Operable Unit 3 (EPA 2007). The primary goal of the Phase I investigation was
to obtain preliminary data on the levels and spatial distribution of LA and non-asbestos
chemicals that might have been released to the environment in the past as a consequence of the
mining and milling activities at the Site.

Phase II of the RI was performed in the spring, summer, and fall of 2008. Phase II was
composed of three parts, as follows:

e Part A (EPA 2008a) focused on the collection of data on the levels of LA and non-
asbestos chemicals in surface water and sediment, as well as site-specific toxicity testing
of surface water using rainbow trout.

e Part B (EPA 2008b) focused on the collection of data on LA levels in ambient air samples
collected near the mined area, and on the collection of data on LA and non-asbestos
chemicals in groundwater.

e Part C (EPA 2008c) primarily focused on the collection of aquatic habitat and community
data and site-specific toxicity tests to support the ecological risk assessment at the Site.
This SAP also included the collection of data on the levels of LA and non-asbestos
chemicals in surface water and sediment at selected reference stations.

Phase III of the RI was performed in the spring, summer, and fall of 2009 in accordance with the
Phase I1I Sampling and Analysis Plan for Operable Unit 3 (EPA 2009a). Phase III included the
collection of activity-based air samples during simulated recreational visitor activities in the
forested area, as well as the collection of a variety of ecological community and habitat metrics
in support of the ecological risk assessment.

Phase IV of the RI was performed in 2010 and 2011. Phase IV was composed of two parts, as
follows:

e Part A of the Phase IV SAP (EPA 2010a) was performed in the summer and fall of 2010.
Part A focused on the collection of additional activity-based air samples during
simulated recreational visitor, wood harvesting, forest management, and firefighting
activities to support the human health risk assessment.

e Part B of the Phase IV SAP (EPA 2011a) was performed in the spring, summer, and early
fall of 2011. Part B focused on the collection of additional data on LA levels in surface
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water to support the ecological risk assessment. Data collection efforts also included
sampling to better characterize the habitat suitability of site streams for fish.

Phase V of the RI was performed in 2012. Part A of this sampling program (EPA 2012a)
included the collection of LA levels in surface water, sediment, and activity-based air samples
during simulated recreational visitor activities on the Kootenai River. Part B of this sampling
program (EPA 2012b) included a series of ecological studies to support the ecological risk
assessment, including an amphibian toxicity test, an amphibian field assessment, in-stream
caged fish studies, a resident fish lesion study, and a fish tissue burden assessment. Activity-
based air samples were collected in September 2012 during authentic commercial logging
activities (EPA 2012c) to support the human health risk assessment.

1.3 Document Purpose and Organization

As noted above, this document is a data summary report (DSR) for OU3 that presents results
from sampling efforts conducted between 2007 and 2011 (Phase I through Phase V). An
overview of sampling activities conducted from 2007 to 2011 for OU3 is provided in Table 1-1.
Data collected in 2012 (e.g., Phase V, commercial logging) will be summarized in an update to
this DSR. Although portions of these results have been presented previously as part of the
Phase II, I1I, and IV SAPs, this document provides a summary of all results in a single
comprehensive report. This document is only intended to summarize the results of each
sampling program; the interpretation of these results or an evaluation of data adequacy to
support risk management decision-making is beyond the scope of this report.

In addition to this introduction, this report is organized into the following sections:

Section 2 - Surface Water

Section 3 - Sediment

Section 4 - Groundwater

Section 5 - Soil and Mine Waste from the Mined Area
Section 6 - Soil, Duff Material, and Tree Bark from the Forested Area
Section 8 - Ambient Air

Section 9 - Activity-Based Sampling (ABS) Air
Section 10 - Aquatic Toxicity Tests

Section 11 - Aquatic Habitat and Community Surveys
Section 12 - Small Mammal Surveys

Section 13 - Quality Assurance/Quality Control
Section 14 - References

All tables and figures cited in the text are provided at the end of the report. Appendices are
provided electronically.
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2 Surface Water

Surface water samples were collected at OU3 as part of the Phase I, Phase II (Part A), Phase IV
(Part B), and Phase V sampling programs. Surface water samples were analyzed for a broad
suite of analytes, including LA and non-asbestos chemicals. The following sections summarize
the surface water field data for each sampling program conducted between 2007 and 2012.
Detailed summaries of results for asbestos and for non-asbestos chemicals in surface water
samples are provided in Appendix B and Appendix C, respectively.

21 PhaseI(2007)
21.1 Sampling Design

The objective of the Phase I sampling program was to collect surface water data to obtain a
preliminary characterization of the nature and extent of potential surface water contamination
related to historical mining, milling/processing, and mine-waste disposal operations. In
addition, the Phase I sampling program also conducted a visual survey to identify and sample
any springs where groundwater discharge was present and any seeps emanating from mine
waste disposal areas.

Figure 2-1 identifies the locations where surface water samples were collected in Phase I.
Station identifiers are summarized in Table 2-1. All surface water samples were collected in
October 2007. All surface water samples were analyzed for LA, metals/metalloids, petroleum
hydrocarbons, anions, and other water quality parameters. In addition, a broad suite of analyses
were performed for samples collected at two locations: the tailings impoundment toe drain (TP-
TOEL) and lower Rainy Creek downstream of the confluence with Carney Creek (LRC-2).

These locations were selected because they appeared to have the best potential of characterizing
releases from the mine. The additional analyses for surface water included polychlorinated
biphenyls (PCBs), pesticides, herbicides, gross alpha/gross beta, volatile organic compounds
(VOCs), semi-volatile organic compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHs),
and cyanide. At the time of sample collection, field measurements of several water quality
metrics, including temperature, pH, specific conductance, dissolved oxygen (DO),
oxidation/reduction potential (ORP), turbidity, and stream discharge, were measured using
portable field meters.

All surface water sampling was conducted by MWH Americas, Inc. (MWH) (a contractor to
Remedium Group, Inc.). Detailed information on the Phase I field sampling effort, including all
associated field documentation, is provided in the Phase I Field Sampling Summary Report (MWH
2007).

After water samples were collected in the field, the samples for asbestos analysis were hand-
delivered to the EMSL Mobile Laboratory in Libby (which is staffed by EMSL Analytical, Inc.
[EMSL], a contractor to Remedium Group, Inc.) for filtration. (Note: No treatment of the water
was performed prior to the filtration.) The resulting filters were analyzed for total LA by
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transmission electron microscopy (TEM). Filters were prepared and analyzed using EPA
Method 100.2 (EPA 1994), with modified counting procedures as described in Libby Laboratory
Modification #LB-000020.

Analyses of non-asbestos chemicals in surface water were performed by Energy Laboratories,
Inc. (ELI) in Billings, Montana (a contractor to Remedium Group, Inc.).

Detailed analytical results for all Phase I surface water samples (asbestos and non-asbestos) and
field-collected water quality metrics are provided in the OU3 master project database (see
Appendix A). The following sections summarize these results.

2.1.2 Non-Asbestos Results

Table 2-2 presents summary statistics on the detection frequency and concentration of non-
asbestos analytes detected in water samples analyzed as part of the Phase I sampling program.
As seen, a number of inorganic constituents (metals, anions, and nitrogen compounds) were
detected in water, as were several indicators of petroleum hydrocarbons; but no VOCs, SVOCs,
PCBs, or PAHs were detected. Metals were detected more frequently and at higher
concentrations in seeps than in other surface water reaches. Additionally, several metals,
including chromium, lead, nickel, vanadium, and zinc were reported as detected only in seep
samples. Petroleum hydrocarbons were detected in locations within the Fleetwood Creek reach
and in two seeps (CCS-1 and CCS-14). Benzene was detected in only one seep (CSS-14).

2.1.3 Asbestos Results

Table 2-3 summarizes the results of the analysis of surface water (and seeps) for LA (based on
total® structures and structures longer than 10 micrometers [pm]). Water concentrations are
expressed in terms of million fibers per liter (MFL). As seen, detected concentrations of total LA
ranged widely (more than three orders of magnitude), from less than 0.1 to 125 MFL.

Figure 2-2 is a map that displays the spatial pattern of total LA results in surface water. The
highest levels were observed in samples located in ponds or impoundments, including the
tailings impoundment, the Mill Pond, and the pond on Fleetwood Creek, as well as from
several seeps along the south side of the mined area. Levels in lower Rainy Creek (below the
Mill Pond) tended to be relatively low. A sample collected just upstream of the confluence of
Rainy Creek and the Kootenai River (LRC-6) was non-detect.

2.1.4 Field Measurement Results

Field data measurements collected at surface water locations sampled during the Phase I study
included temperature, pH, specific conductance, DO, ORP, and turbidity. Table 2-4 summarizes
field data measurements for surface water. Temperature varied by only a few degrees at
stations within stream reaches. Additionally, pH did not vary significantly within each stream
reach; the lowest pH was measured in Carney Creek and the highest pH was observed in lower

! This includes LA structures 0.5 um and longer with an aspect ratio (length:width) of 3:1 or greater.
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Rainy Creek. At most locations, DO concentrations were below 14 mg/L; surprisingly, DO was
above 20 mg/L at three of the seep locations. Turbidity was generally higher in the pond and
seep samples than in stream samples.

Table 2-5 presents stream discharge measurements collected at a number of stations in the
Rainy Creek watershed. As seen, flows were generally low (usually less than about 0.2 cubic
feet per second [ft?/sec]), especially in Fleetwood Creek, Carney Creek, and the upper reaches
of Rainy Creek. Flows in the lower reach of Rainy Creek were slightly higher, with an average
flow rate of 0.5 ft3/sec.

2.2 Phase II, Part A (Spring-Fall 2008)
221 Sampling Design

Data from Phase I sampling program provided information on the concentrations of LA and
other non-asbestos chemicals in surface water for a single sampling event (in October 2007).
Because concentrations of contaminants in surface water may vary over time, especially in cases
where there are large fluctuations in flow (e.g., during spring runoff), the objective of the Phase
II Part A sampling program was to collect additional data to characterize the temporal and
spatial patterns of LA and non-asbestos chemicals in surface water at OU3.

The Phase II Part A sampling program consisted of two monitoring efforts - one for the Rainy
Creek watershed and one for the Kootenai River. Stations included in the Phase II Part A
sampling program are identified in Table 2-6. The Rainy Creek watershed monitoring effort
was split into several “elements” as follows:

Element 1: Seasonal Monitoring - The purpose of this element was to measure stream
flow and contaminant concentrations of LA and non-asbestos chemicals in surface water
at the stations sampled in Phase I to characterize levels during spring and summer flow
conditions. Four additional sampling locations - UTP, TP-Overflow, URC-1A, and CC-
Pond - were also sampled (see Figure 2-3). Two rounds of sampling were completed -
one in June 2008 and one in September 2008. All surface water samples were analyzed
for LA, metals/metalloids, petroleum hydrocarbons, anions, and other water quality
parameters. In addition, a broad suite of analyses were performed for samples collected
at the tailings impoundment toe drain (TP-TOE1) and lower Rainy Creek downstream of
the confluence with Carney Creek (LRC-2). As noted previously, these locations were
selected because they appeared to have the best potential of characterizing releases from
the mine. The additional analyses for surface water include PCBs, pesticides, herbicides,
gross alpha/gross beta, VOCs, SVOCs, and cyanide. At the time of sample collection,
field measurements of several water quality metrics, including temperature, pH, specific
conductance, DO, ORP, turbidity, and stream discharge, were measured using portable
field meters.

Element 2: Spring Runoff Monitoring - The purpose of this element was to monitor stream
flow and surface water LA concentrations at selected stations within the Rainy Creek
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watershed during the rising and falling limbs of the spring snowmelt-runoff
hydrograph. Figure 2-4 identifies the stations that were sampled as part of Element 2.
Surface water samples were collected weekly at each station beginning at the onset of
rising stream flows in response to snowmelt, continuing through the spring high-flow
season, and ending after the seasonal peak in flow is observed on Rainy Creek (from
early April through mid-June 2008). All surface water samples were analyzed for LA. At
the time of sample collection, stream flow was measured.

Element 3: Summer and Fall Monitoring - The purpose of this element was to provide 